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The automobile is not a luxury, but a means of transport! Ilya Ilf and Evgeniy Petrov "The Golden Calf", 1930 1 Introduction
Internet offers an enormous amount of information that only now starts to be explored for practical purposes.
Compared with the traditional information collection methods, the important advantage of using Internet data is that those can be retrieved much faster providing practically a real-time monitoring of the ongoing processes in the society. Thus, Internet can be viewed as an important alternative source of complimentary information to the traditional sources. In the pioneering study, Ginsberg et al. (2009) -that appeared online in November 2008-showed how one can use disaggregated Google searches filed by millions of users each day in order to study the intensity of influenza activity in the USA. Later several studies advocated the use of web queries for forecasting unemployment (e.g., Askitas and Zimmermann, 2009; Choi and Varian, 2009; D'Amuri and Marcucci, 2009 ) and private consumption (Kholodilin et al., 2010) .
In this paper, we suggest to use information contained in car sale price advertisements placed on the web for measuring economic inequality in Germany both at the national level and within regions. Our paper is motivated by the following considerations.
First, the economic inequality of the households is an important characteristic of the welfare of a country or region. The societies experiencing too high inequality might be subject to more criminality, increased drug and alcohol consumption as well as political instability. Moreover, excessive inequality can have detrimental consequences for economic growth.
1 When, in addition, the inequality has a clear geographical pattern with pockets of poverty, on the one hand, and paradise islands, on the other hand, it can lead to the inter-regional tensions endangering the political unity of a country. The governments usually are trying at all cost to avoid such scenarios. Government policies to combat the inter-regional inequalities include fiscal federalism and structural policy.
However, the governments need certain indicators to measure their success in this respect. All these indicators are typically based on the survey data. The data are collected from a limited number of representative households, which are asked to fill the questionnaires including various questions concerning the expenditure and incomes of the households. While such a practice of data collection is widespread, there are a number of problematic issues: 1) Only a limited number of households are selected (invited) to participate, which makes the data not representative at the low regional level. The participation is voluntary and verification of supplied information is costly and may not always be pos-1 Thorbecke and Charumilind (2002) provide an extensive review of literature on inequality and its socio-economic impact.
sible.
3) The voluntary surveys suffer from the so-called "middle-class bias" (Becker and Hauser, 2003) when households with very high and very low income levels typically are not sufficiently represented. Keeping this in mind, we suggest an alternative source of information for measuring/monitoring regional inequality based on Internet car sale price advertisements.
Second, our choice of using cars for capturing economic inequality among regions is not purely incidental.
A car is an affordable good that can be owned by everyone in the society from the poorest to the richest. More importantly, the cars are a specific durable good used not only for transportation but also for signalling the social status of an owner and his economic well-being. In this respect, cars are different from other durable goods like fridges or washing machines that are primarily used for what they are built for.
Third, in many respects Germany is an optimal example for our study. It is true that our approach is not exempt from criticisms. One can argue that by concentrating on the actual and potential car owners we exclude the poorest households from our sample. Indeed, the mean of the net calculated income of the households not having cars is about 1113 euros, whereas that of the households possessing cars is approximately 2521 euros. According to the ANOVA test, the difference between these two means is siginificant at 1% level 3 . Thus, the 18.8% of the households without cars are likely to be the poor households. However, even despite this weakness, our results are still reliable, as shown below.
The rest of the paper is structured as follows. In section 2, the data used in this study are described.
Section 3 reports and discusses the results. Finally, section 4 concludes.
Data
The data have been downloaded during the period from 18th through 26th of May 2010 from a popular German website Mobile.de (http://www.mobile.de), where both new and used cars offered for sale are advertized. They include the following information: make, model, postal code, mileage, engine volume in liters and cubic centimeters, type of transmission (manual, automatic, etc.), year of the first registration, and offer price.
2 Similar figures are reported in an independent study "Mobilität in Deutschland" (Mobility in Germany) conducted on behalf of the German Ministry for Transport, Construction, and Urban Development. According to this study, in 2008, 53% of German households possessed 1 car, 24% 2 cars, and 5% 3 or more cars. See Infas and DLR (2010) , Figure 3 .36, p. 60.
3 All these computations are based on the data of the SOEP survey 2008
The postal code information was used to find the geographical coordinates (latitude and longitude) of each car's seller. Then, the price data were assigned to the respective NUTS1 and NUTS2 regions, given the information on their borders. The shapefile containing the geographical information on the regional borders was taken from the Eurostat.
In total, we collected about 671,000 unique car sale price observations offered in Germany, corresponding to about 7% of annual total car sales, given that in 2009 a total of 9.8 million cars was sold in Germany: 3.8
million new cars and 6.0 million cars sold at the secondary market.
Results
In this section, we conduct a descriptive analysis of the car price level both at the national and at the regional level. Selected descriptive statistics (average car prices and Gini indices) of the car prices for both the NUTS1 and NUTS2 regions are reported Tables 1 and 2 . They characterize the intra-and inter-regional disparities. with the number of inhabitants. At both levels of disaggregation, the correlation is close to unity implying that the distribution of advertisements across German regions is proportional to the population of these regions and hence our data sample is geographically representative.
The middle panel of Table 3 or federal states (NUTS1 regions), seem to be well reflected in lower average car prices. This supports our assumption that car prices observed in a given region could serve as a good proxy for regional income levels, i.e., households living in a poor neighborhood tend to demand on average cheaper cars compared to the households that live in the more affluent regions. Thus, even given the equal unit prices for the same cars, the average car price for a richer region will be higher due to a different demand structure.
We also compared the values of the Gini index computed on the basis of the car prices to the official values based on the net equivalence income (Statistisches Bundesamt, 2010) available for the NUTS1 regions 4 . The estimated correlation coefficient is very high (0.88) reflecting very close correspondence between these two measures. The cross-plot and the geographical distribution of the Gini index for the NUTS1 regions are shown in Figures 5 and 6 , respectively. The lowest Gini indices are observed in East German federal states pointing out to a lower inequality in the East, implying that even after 20 years since the re-unification the economic inequality in the East remains relatively low compared to that in the West. It should be noticed also that, apart from the Western federal states, the relatively high inequality is observed in the big cities:
Berlin, Bremen, and Hamburg. Recall that during the cold war Berlin was divided in two parts, which apparently remain quite different from each other in terms of the welfare.
In Germany, several Gini indices are available for different measures of welfare summarized in Table   4 . Our approach allows to estimate Gini index for the NUTS2 regions-something that never has been done before and therefore we cannot compare our results to the official ones. But, given our encouraging results for the NUTS1 regions, when these figures will be officially released it is very likely that they will resemble 
Conclusion
We suggest an alternative indicator, which is based on the prices of the cars offered for sale in the Internet, for measuring economic inequality both at regional and national levels. Using Germany as an example we illustrate that our estimates of regional car price levels as well as of Gini indices have high, positive correlation with the official figures based on different measures of income. This implies that the observed car prices can serve as a reasonably good proxy for the income distribution. In contrast to the traditional measures, our data can be quickly and inexpensively retrieved from the Internet and, more importantly, allow to estimate Gini indices, or any other inequality measures, at the NUTS2 level-something that never has been done before.
An additional appealing feature of our approach is that it can provide a better indicator of economic inequality than the official estimates in countries with a relatively large share of informal economy. In those countries, the official estimates are likely to be severely downwards biased due to massive underreporting of earnings.
We conclude that our approach to measuring inequality appears to be a useful alternative source of information that could complement officially available measures but definitely more research is needed in order to verify our initial claim. 
